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Abstract 



A MONOS type memory transistor increased in injection efficiency or storing a plurality of bits of data by 
local injection or a charge into part of a plane area of distribution of a charge storing means, comprised 
of a channel forming region of a first conductivity type, source and drain regions of a second conductivity 
type, gate insulating films formed on the channel forming region, gate electrodes, and a charge storing 
means (charge traps) formed in the gate insulating film and dispersed in a plane facing the channel 
forming region and the thickness direction and in which hot electrons caused by a band-to-band 
tunneling current are injected from the source and drain regions, where in the gate insulating film, 
between a first storage region and a second storage region into which electrons are locally injected, 
there is a third region into which hot electrons are not injected 
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<54> t&wn&m HWMkwi^mzm&*&*&mfmm 
(s?) mm (A) 

0311) MONOSS^^U h5v*;^3icfcur. & 

1 O b (I^UIO) *>J;tf 1 7, >f-h«« 1 5a t 

isb (itfrwtis) js^cQt, ^^ii^jdiim 

V«ig#6 5i A **i («SK5v7) 

PV^)iA*tl^»1ietfi^«|1 Oa (R1) i:»2ie 
tSSS*5l10b (R2) K^tftT, L 

«U»3fl)ffl*1 7(R3) tm&?Z>. <B) 





ss 2 is «* a> £ « y ± 12 * v * j i/JB 

±IE &v * JlrMMflLh lOBfc I* 6 frfc ^- -KttttlK £ 
±12 ? - -KMIK±I=& 1*6 tvfctf - .KM fc . 
±15 * * * Jl/E^f ^ir ttfa L /=ffir*3 *> J: BUP;*G3|-. 
8U$fti*;hr±15tf- K»*lKF*il=Jlgjdi-3*K iattisii 
-*v.hXU9.KQ Vff±i5V-a- F U-f A 

ilffjftifl 2] ±lE*y Kil/O-hDVlt /WFBhV 

33 ±IE>f - KrgJSBII*, ±1EV-*' 

mm* 4] ±sE-y-K»*iKtt. ±iev-*- hh- 

±15 V-*- K'U-f Vffl«0)f** A" 6 ?Tvip 
V6i;£A**i£3S 2SE«««tv 

±S5-SS1, 3S SM«IBII=« ^vhXUfKPVfii 
Pgt£¥£ttIEtS3tfi* 

IIS^is 5] ±EW-iKMtf-±ES-t. 3S2SE1ft« 
±I5*.««tt*A-o>3*tf* jjESS 3-ojfM€rt t t 
iEttSgg- 

CiMiB 6] JtlESS i , *2=EtS8i^65«&<DlB£ttJi 

±IESS -30).fi«ai : « -*mfl«gSKft>*#*l*3S£ 5=E 
^(D^ffilgtt¥^*IEtS^iS, 
«.*>H 7 ] ±15^- KCfifc ±IESH5tS^JH±!r 

±IE$ 2Ettim±13BJd .34ifc»2-<y- h Wfc* 

U 

±1555 1, »2feJ:tf»3/f-K*&6i^PBittCd«l# 
* T I > # is 5 gE S <» ^ ffilg 13 !EtS £ 
CIS* is 8] ±EE?**jWidlfiM.I& 2-30»C^U h 

r 5 * ^EU h 7V^75 659 - K*fa fcfc: hMItt 



9- K*6fl)±Ea'*W 7-V!>Ml^T. ±15 

tf?> hMa>±E«Raka>x%u>7V^2i.MT. ±15 

ffiP8t£¥£*I5tS«E* 

CIS^js i o] '±g5SSi. *2SE*««*i-4:tF±SEa3 

0)^i3±<Dm-<0±iE^- :K**li:« L^ti^ftffiPdltt 
Lfc, ±IE* ilEIS^^flJO)^- h^SfeJ;C/ 

±IESS 2lE1S?TO^illO) >f - K ^ * *;\zm U fclff* 

is 4=EiilC)^ffi^t4¥«S»1E1SKS* 
[g$*ie til ±K?i»*Jl»ki.««, ±1EV-^- K 
U -< v«fi«-, ±15 -tf - hi&SK ± C/Jiie :K*ffi« 

ft^X^EU hTV^StD'Sf- h^65. ±IEV-^- 

k u-f .v?i«3te*r6>&a-%y>x h a y&zx Ltzt 

y > X U 9 h -a V0)«»tt« fc ffi* <D±S5 V - ^ ■ H U 
-< VfJfi«ft>»3siA**lfcSv v hX UCf > a^OflHflW 
fc <D^ < 4: - 25 65±IE <f- >f6SKl*l Td» r 5>-tf 
- h^lUT-CS ^l$*iP. H5eia)^}I#gt4#l5*IEtS^ 
S. 

ClS^ie 123 ±ESBW*Stfn»rft ±IE*2 
?5^65 p^>Jo «IS*« t.£«d)»R1£¥»-*Ett 

[IJ^is 133 ±I5^^#Ol/JK^i§!. ±I5200)V- 
* • K U-f ±15 ^f- K$S«Kfc±C/±l5>f- K 

±iE«l»0)9- KW'*n?ftlt % ffii&fl)±15>f- 
65jgjfi*ti> 

11**15. 1 43 ±IE'tf- h^^ : &9-K75fe)rttiilz|g 
±=E2 ^0) V-X- K U-f .Vpjia©^*'^ 

Ci«*i5 153 ±SE* 1 KiBttfli; ±sE-750)V-^ • 
±sESi &J»=£ y>"*ifed7»aizjSW3:*Sas 1^ 
±IE»2ttlittfti\ ±15^*<D V-^:- K U-fV«lSS^ 

r ^ss 2± » t ft %m&2 tu 
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^*E3£1£¥MSttsEtS*l@* 

* ^ U h 7 V # 9 - F -hfo k \z?j >-Mlc 

±IE 2 ^>CD V - * ■ h" U VflWffSB 2«*SS*K«ias 
J*ll0#*l *:¥*£##£ fc*J; 

t con r^© o)^iA^ & tMtd iz, ±ie* v mmsm 
&\zufo&zm±i* t -LTa»«tt«tt-'fe«c-t»iii3iM' 1 

ClStfis. 18] ±1E -if -hfSISBI I*. ±iE.*i-*M2di 
IS^ii 1 7 !ESia>^lSMtt¥SfrlEt6«S* 

iis^iB 19] ±E^->««Ktt; ±E'***jitejd 

IZSgg i 7IE«<D* 

fE5gt£¥£#lEt£3!liS, 

1^*15 20] tt:ittW¥-tt»A>-6:tt'ft^4Jl«-jtt. 
35 2 tt*J±E** *JI/«MfiW£fct> 

^is «y - h sg»K±izis i7**ifc>f- 'KM £ ^nt % 
?Fffi»i4¥^*lE««so)^*i*rafe ->x. 

* ^ > x u h p v?fc±E v - ^ • K i> 

>rv^«6^±IE^^S«^II)iAr^^J£^tt¥^ 
1*IEtt*Sd^Yi7Vja, 

IB*iR. 2 1 ] ftfjaMFlE. n-VK-B h V* Hr WKf= 
SEE L fc-jfi h- X U O h P V*±E V - * • K U V vfiili' 
^*>6±IE*S*ltt*&(=ij^r^#m 2i)jg*d)5v 

us* is 2,2] «-»&.&sj;i::; ±is<f- MSisfErtizfc 

hP^^ATSIS^P, 2"OlE$JiCD^IEPetS¥^^sEtS 

[Nfttip. 23] MHftM::* -*.-o>±iEv-^ - K U 
<f Vffl*a»%±Etf-' hMWtOS lBiiE'M*l"=±IE*- 



JiIESS i im&m^ v ft-j h X US KP A fc*fe:& 

»Krt T±12*:i. EtM« taiftfcSS gfatt3M-l?avy 

hDV«32A^4B.M 2 i=2SiO)^ffi#gt3¥ 
£tti21S3ftSa>iAf*75&* 

[IS3&J5 2 4] ±E7--k««KI*. -hlSSS 1 »2iE 

u 

±E*Mtt#Wfr±EB-i, 3S2f21fc^lzra#;* 
*h 

■tsiz«**^rb*»3irti" 2 3lE«ioj^ffl*ts¥PftiE 

ClS^ie 2 51 ±ISSSi, B'eE«mtf'«k-OR«8l!- 
±n.3-aMB-tf«-'.«m4)«BRA>& «*B*?S 2 4 

IgJI^ie 2 61 ±IE-.7V<DV-^ - F l/-f .VffiS^ii 
v^i^ - K U-f v«fiib6>»3 5iX *ttfc?Tvv h x-UO hit 
rt^^T^Iff^is 2 o|ESa)^JEig14¥IS*IE1fi^S 

CiS^is 27] ±IE^f ^Jl/JKjdi^^ ±IE2^0DV- 

^ - k w viss, ±ie ^ - h $g«^ fc<t e^-tie-tf- k 

tt^; -5f ;K»SiL ±IE2 
^d)^ "v hX bi? KP VS^ao)M< t fc-SII^ 

,B».**r:e : ei;»#aflMiMp. ±IEv-^- K U-r^fl 
tZlZ&a 2 o|EiJj(D^ffi^tt¥l5^IE1S«S <DtA^75 

• . .. . . . 

^ • K U -r >^. ±1E ^ - hlg^K LF±=E>f - h- 

K P VftijiX *ft -UEISflilSL fti!75<D±iEV- ^ ■ 
F i>-f" Vffi*Std 1 6 J ?t* v h X h P^fi))iA 2 
1Ettfj(«, *5"J:tf±iEJ8l. SS^IEttffliSlBT^y M 

±1E^ t U>7 y t> X 5 (D ±IE f - hmmhK ilESS 1 

ietfifii3±fl>» 1 &+*mm< ±iess 2iEis*w±aj» 
2>f- h^S. cte/±ssss 3 :'a>«- i3±<bss 3 >f 

IZfeLvr, 



Ottfe ? * bK 2 tz \t ±1E 9 v * JHSjdifyi«!zft L o 

IIS^JS 30] ±iE??4jtlBJiKMt ±15 2 "PCD v- 

*1S « : t fc * ^ U F =7 y 3^9- K i: fc: v h 
4: £*u 9 - F cd <D X-t > J F ^ 

vt>*S£fciz±i^- F«teas9- Ftti=i*j-jtai= 

CIS^JS 31] Jf .?-«4jirKldWfc ±IE2^<DV- 

^ i! f w viml ±ie>f- mmbms ±e * - f 

*fr t lz&&geg bf-y F*fa<D$&cD;><^ 'J F5 
i:Wt-5S £&*'l::tt;LiT. 

/2 fcii» 2 ttiittiZRff -sa>*E««P so u ^wifea) 
**-U F? V'2TO£tf&&dftTXtttl>& 1 *SJ:toS2 

[ISsftJg 3 2] JK^^^jb'iraifilV; ±152 -3 0) V- 
^ H Uvm ±ie^r- h$g8H«fc£tf±I£>f-F 
fc * t U h 7 9 - F t5fah t: ^ F 

t izs 9 - f -Xfa a)jg& <d »J f ^ 

>2>'a 5 £ k \z±iE*f - F«gfcAi9 - FIAlz «fc y ttillz 

ftt:i:s « L fc £ r o x * ' j F 7 v ^5lz^ 
ur. *v F xus h-nv*&A*$JbES*iY SS21E 

FPVCD;£A£fTfc><aMfcO)±I5£ 1. JS 

±s£l3-9^;Fttiz, ±iev-^> h L-^f Vp^izepfid 

±ieisi - 9 - r» izmtt utz± zox * v h ?v 
|z-?lvto)S £iA*£i [g]cDift^r^9Jlzf7 3I5^e 2 



iSfl)iEV-7* rW^(D-*h 9— F*rfellZ 
»|gr^a)±se^^ , J h-7-V^X5 0±S2V-^- K 

U VfM 0>fti* i: CDfal iZ^^figffiS «%« t fcl** 
CIS#XB 3 4] ±IE^-P*Jl/fej5l?^ ±IE2^(DV- 

Lfc^^U;h : 7V^5co±gE^- h lieiR 
I- p y X * ti t IE If *m cd ± 15 v - ^ • 

lEtg^J3. *5JtC/±IE^i, »2EttteB?#^x 

±1E y t U h 7V*J75 0)±1E >f - h^fti, ±§ESS1 
IE«a«±-ti*-l ±IE»2lE1S^±tD5S 
2 - h«g ffi v ^5 ct LF±gES 3 ®flM±<D-g 3 >f - 

^fi^ ^^±iE^ffiiett¥^^gEtsag(scosa^ffi 

IZ, 

liUfr £li L«St <DSE18.fMfll] *i V - ^ «^ J: o lz± IE 2 

-3*>v- :^ ■ K u-f v^^rBiiz^i±o)i5^ai l h 
±gE^ 1 ^ - fcli±lE^ 2 >f- 

11, ±iE$s 3 bmmwtm&frtm ussop^cd 

I&frtiiL^- h^S^epJiDT^IS^ie 2 ogEiiiCD^fflpg 
t*¥iS^!E1fi^Sa)iJ|j^*i£* 

CIS*ib 35] jBie^l- ±IEV-X- F U^V«M.» 
*;£A *ti±iE*MaSlK*felzf*^ **iri^x > 
□ y^. iK|j|-:hV^jlMAifettF-N KV^JWaill 
L»t±!B-V-.^ • F U^vm«flJl35I Sfe<*l$*JB 2 0 
IE^co^ffiPgtt#IS»gE1S^SO)Sj^^^ 

36] iS^^IZ. ±IEV-^« FU>?^/)» 
^5iA*+i±IE^^^tt*^lz?^^;( / ^fe](D|SiflJ|za8 
tirftS**m>*xl>9 kp v€, iSJfe h v#jl/fiftm 

[15**3 3 7 3 ±IES5 l JM5SaSn§*r& H. ±IE^2 
««SS65 p^rfe 2 DlEtJKO'Fffiigll^lS^iE 

iissfciB 3.8] ±ge*ss«#aii, r<tt<.fct»»3 

o=ESia)^ffipet4¥^^IE1SSSa)»i^^» 
CIS^xs 39] ±IE^f~ hJgeKii, ±lE*i**JHBjfdi 

IS^iB. 3 8lEa(D^ffi^1*¥^l51S^S(DiftY^^* 
CIS^ib 4b] ±IE>f-hfg«Ktt, ±E?**lWB-rt 
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[o o o 1.3 

C58?B<DaTi«».*»3- X^EU :K5-Vt>a 

Ck€S*»^fcr*5Fa58tt¥8S*S1SKiBfc. ¥0) 
[0002] 

■H?fie#6 1 oou s /^uo)*#ii*5Sjeiy 1 «r* 
fcu ¥ wu± <ds o)isi± a*m ? *i.t i» 

C0 0 0 3] 3Fff*«#IS*x^Uli, 

loafing Gate) S*<Dfta>|Z\ WffifcjlZSi 
Stft S tlfc* flUIJMO NO S (Metal-Ox ide-Nitr ide-6 
xide Semiconductor) 5^&£:6i3& 
i&o □ 4 3 mo n o s BCT-fVm¥mt y 4 U r lit 
^fS^^^f^^lZlIoTTL^Sfb^ (S i « Ny CO 
< x < 1. 0 < y < 1) > K«-fctt>v7fcteK-fc£ 
ftlK i: <D#ffi (D*tiJ7h7»; ^fiiffiffltti:: (BP *\ ffi 
^l&fc<tCfKj?^fellZ) StSfefb UtftftV^riA^fiJ!) 
IZ. «.«ai»M.tt.tf. >v4iI/$g«K tgglfe) 

J?0)fcd>lZ, Six N.y«*©*i'U7h7^l=M« 

Co o 0 5] C(D--KV^JMI»KltSf5mi=U^9« 
^Xfis»£ L tz*£ □ , f G^rl** < anutfirj>* OH 

f b #ti tl> * fcfij). u - o it z mm <nmfm «m^u 

T£tto^m*#^tSflitrFUz<;U ^0)/:«). MO 
no s^izfc^r I*. KV*/l/$g»K(D55Kftlz 

SlZfctf^ hV^JPSe^KO^^r- MON 
oss©*tf-FasJ:yfc*tiTiv*v ^Eiftiz 



coo o 6] mono ss^jf ?gi$x ^ u r»iB* ^e'J 

nm~2. Onm) yj? < Wi% r*iBSft>£: UT I* 
"J* 'fi*(DMONO Si^fljT^IS^iUtlt ft« 

asiA^jSStti oop s &m&Z'& z>. 

COO 0 7] »^iA^jlJgjf=^^^^fcSiiiftfc°IfiS 

rfc ^Stt^»ttfeJ:tFfg^jEfbJii+^lzr5^ 

t l-v^ftlfrv hx b PV (CHE) 
^ V - d> *D)i A V - * tt R£ ASS! MO N p s 
:K7V^5 69SS#tl/=A5 (IEEE Electron Device. L 
etter 19, 1998, pp153 ) . C 0) V — X*X -4 F3i AS^M 
ONOSh7y^75Tlt »t*«JEd*S5A*« 1 2 

COO 0 83 ¥0)-?5. '^*(J)CH E;iA*^lZJ:or 

ffiW«S«SiAIG.Cfc:l=J:-y 1 *%U£llr-ft fcUzt:^ 
:h$iES3°I&g^'fffj{|5|§S**irz* fck^li "Extended 
Abstract of the 1999 International Conference on 
Solid State Devices and Mater ia Is, Tokyo, 1999, p 
P. 522-523" V\t. V-^fc H U-< Vfel0)^SepftD*fe| 
*A 1: y > tS5§ £ c H EjiAlZJt y $ 

A, SS*illUKH=:tt, *#iAA^4:^iSl|zF/f3:^r±^ 

t ttfv** aft*. .SHSbt^v h/t*-Jl/>iACJt:oTfi 
e h zi o)±ita fetgiS k t> tz. 

COO 0 93 SjfilZtt-at, 2b:^ h/tJKD 

E-1tai4tt-4t>l7U v Kf- K^omo no s^^ffipg 
t&X-'^ytffiXt&frfe ( "Twin MOHOS Cell with Dual 
Control Gates " ,2000 Symposium on MSI Technology 

Digest of Technical Papers, pp122-123) ♦ CO) MO 
N O SSI?F«9ett X ^ UTlt -31 > *•->'« i» 

«MT9-Ck-lzJ:y* h*ffiJUjrlzzi v ha- Jlrtf 
nv(CHE) SiAr© <KU<:>Hawi«ttS« 

****Jl*Mlttt« Lrta«^j|zgi< ^^Ci: 1ZJ: 

y, /h«^» hxu^r-p vojiAsa^^itBizaeLtu 



Cooio] 

mwbw& bet a kTzmmi -careto 

ch EjiA5^7cDMO no sg*3fci*2 try K/iril/ 
setSfli^JfiS^MO N-os-Sf7S«Sjc%'U : ?-Gt. 

toon] afc. cHESU^ril 

/\<J)^ft;£A8)£&i1 x 1 0- 6 ~ 1 x 1 O- 5 fijgfc 

1 oy A/-&jt-tigaiLr.L»5.d5. raja^o^-f- 

COO 12] 3fz, ^tl^3^>0)CH EiiA^CDiTil/ 

rii. * %,u :b 5 <d * * * juz^sst&ss L 

H t,<fVi V- >UHizmiZ*«i&A«1?3 C fc.fiStf 

COO 13) ££|z, «SE : Lfc2tfv hie&RjfigfcX^: 
U *M 33 J: ^7 U » h- ? - h 32 <b j* * ij-'^Jtr? l£ B 

mo nos 33 : a)?FiI»t£ * ^ U 7:1* , ■* v h JirfeJH. 
[0 0 14] :*;pgM<DB#jli> MO NOSSttfcf^FQpft 

lZS8Sfefti**t*** U7 7 h 7 y 7*ti*sstt*&iz* 

fc<izM*tt«t o)-gi:HL*« 
)iADrffi» t:y h^sEti&TS&giz. /IV? JUL**-*)* 

CO O 1 5] 

ciisi^(B^r^?z«t>cD^] *&w<r>& 1 MAi-za 



is? * * ftj&tiftm izttftbfcm & £&&mjsik \z& 

«y:hX KP Vtf JtlEV-:* ■ F U-f.^ffd^5iA* 

vr-fi 

CO o 16] *pg^rl± 1 y^UtJlSfc^-flStttr.y 

fll'tt # ti ^15131^ fc, .# y h x h p v j(P5i A 
coo 17] fi *ivtt. ±ie<f- h$g«Kii, ±iev- 

3*i ^ h x US > PVA5)iA *t\^SS2ieififtIi3 
fc. ±IESS1* Sft2.^fe1iz^^n. ?n-i>hXU9:hP 

Jfilz. ±lE^^tt^ft5±lE^l , 3S2iE«ffiiaiZ^ 

LT^mmzfrnztxTiyz. Jtfc, tfisiz, ±se 

^1 . S2lE1g^Qftiffi^0)fe^«ii,Lfctt®K«^^ 

Co bi a] c-«>«6v -Sf^KM-tt, »-a>«P->* 
&7^Ji-t'vi9i* fckXtt, ±E^-hW*. ilESSi 
■gE1Sffi«±l=3»Jdl#tite».T'y-:K*ftk. ±1E»2IE 
ti8^±izferf*^7=»2^f- t-^S ts ±IE$S3 d>?* 
^JilzJKrf ? 3 >f - h*&ti fc-**.b* ±IE» : i , 

ss 2 j; 3-7- hvtortsiwj iz^fis-^ tir ^ 
^*>> sajs^p^^^pfiBSfbr^fc^iz, 5530-7- h 

izjg t rags tDKa? s ^ wftmn rw r Jdi u c 
ttimm±\z?- Ymk&M&TZz. t\z «t y, ss 1, 

^2 <d > W *»^- © "-y— d>6 «je6 L t J: 

X*«J'> 7V^5 * *Jl>H2jtfrlJ3 1\ ftDSKDI 
V h P - h 7V^50)ft *^Jgjtfffii3 tfti 
iltoLrtt^. ^^WIZ. ±lE?T^Jlferf^i3. ±IE 

■v h75fejlzmifties 9- H*r&a)±l5»lftO)X^ 
U>7V^5i*iT, ±!E35i.. ^2<f- h^ftfti9- 
Ftt iz J: MiHItt^. e b75fei axtsesift a) ^ 

*iTl>e* ±SE3S1, 55 2lEfiS^i3*5J;^±ie^3(j)^ 
id±lz^- 0)>f- F«a««-Lftfllldl7ti.J;.LU Cd)« 
>f- h^SlzW Lf-^^^ral^lz^fift Ufc. ±IE 



- htef$Kfc«£tf±i5?->^te£^r*^u 

*;*3-<Dtf ±EV-*- : K U-f >ft«JR*fi J 
OfefiM fc.ftt.*fl)±3E V - X s K U 4 HA* 

*ifc* v h x us h ava>a»m b<D*tt < t t»- S5 
to±E'tf-* Me«RrtT , £*r*tf- h^jutts 

COO 201 C<D^*3etS¥>5«E««aS*tt. d».V 
-attB* B^UOB.tt'g. V-a* FU*VW30) 

*iz«i8 : *-*itz«a»fc.tfaAi=Ma!BiifijK:No rbx 

F U-T .vtf«4>-$TMm$:h.fc*&IBI-€9B 1 Kit 
552ttiI»fcU3. S3 1 -SJi-CfSfcttiM'tf 

coo 2 1] »uflD*e:a)ttjfci=a^»ra¥mfc 

EISSSQiftfM&l*. JSi8S*B*tS*fi>6<C*^r 
*jkfej«m.fc. SS 2 £*B*l£tt * £ tt y ±15 * r * 
JWri*i*ttt5'e-3©-V-^' ±15 
»fb«-Jd«MK±l=SI-i»& *u ±15** #JMi?jilflMt- 
Izttfa LfcErtfc £ tf&Jftefa IzaiSftft * tv.fe«&m* 
*«€rt» : l=^-fe : -y- h««*fc; y5SStf-:h««IR± 
IzBttMifetfv >*« t'**.r *^»»tt*S»sE1« 

h d : >«±e v- ^-;f u >m &±Bifa«ift* 

JWBlziBH'Lfcrtv? HU^HiVthEV-^' F 

u-r vffi«-a>fc±i5*}.*«»« 1=54 a r*. 

COO 22] €.OiMtis&i\zt$t>Tt,* Zkzv V/M)\, 
151S.<D«^fc, ieyh/feUrEBaitetf-ft 5* 2 fc: 

vh/-fefii/iEtt©»d. 'tniz. a »i2fttit-i=t ±i5tf 
»i=*-*hxi,v Fpv^iAr** rttti-ft. 

±15 V - ^ • F t -f S ±15 tf - h«WK <D55 i 

EttiMIZJiEft v M l/{? >PVm U. ±15551 
Ettffitf<\<J>*-7 F X U.{7> PV;iA fc»AJ=. Mft-O) 
±16 V-* • F W vaiS*P6±s5tf - -hMHKi*i?± 
s5SS 1 BttB«£'M}hftB-e]Btt«W^ib--9>x h 
PVttiAT*. CO)t#, aiifilz, ±I5^->$fiS^ 
li, ±1558 1, »2fet»ffi«BI=^yhx-|>OKP ! v63 
5iA * ti & 1*38 3 (D^igt «f L, il(J)S63 (DAKS:* U 

r> ±i5^^^«%aa)^^ifijft5j : ie^p B TOiz^a8^ 



F U -fv^ 6>&siA Sti tzts v+ 1.1,0 F P VO) 
f**5fS*Sli:. ±E4HH>V'-Ji- F t,-f>aSft>fe'J4A 
3iifc*.vhxi>9 Kav<DBMirafea>d>tt-< fc fe- 

^-tf. ±iE^^4JiBBB4i ±15 V-^ - K U^'Vff 
±15?- hrg«K^cte/±I6^- h^S^^^j^ 
^U h^V^^O^- ±|g.2>>{Dtvv>x:U 

- KBJSITWB ^* 

coo 2 a] 3fcpg^Ttt. *^ii*B5i- ±iev-^- 

K U-f .VB» fc±15?- >-*B tfl)HI=fiJfa:fl)S ^5i* 
3 >f - h«gffi 6^ ^«^r. ±15^ tUh7 V S?* 5 65 

■fejb7U-<izMr^s^^*izfcL»r, fiTisiz. ±ie^ 

1, »2iE»««'©-»l=**ia€5'k ^l*. WJ*flJO)± 
§655 1 , m 2 ?- : h-Mi«Bkttl-?7 P- ? 4 V^tiB 

LMi^S1tcD^S^±g6fi!3*fajo)S 1 2fci*Ss.<!f h 
BBl£MD'ir%. ^tz. ±SEy**Jl>JKjdlffl«. ±15 V 
: F ir-if VB«* ±Etf- s -hBBB«Jt s V±Btf- 
S €*■ L fc U > 5 ^ 5 fti 7 - K tf ' 

h*fei tlzftittSB 9- K*rSi(D«§fta)y ^E'J> 
=> v*Jx$C fcl=±Stf- tmtefty _ Htttizij: yttii 
izjgjfi *ih r tii ^ *u"teji7 u -f iz«r ^iz 

4ii/j^jdi^izist LBBttti/i<7ate%mD*-5. 

Co o 2 4] JJSy-f*JbfeM?W, ±15 V-^ 
'■- F t-fVflH<L ±I5tf- hJg«Wte<te/±SEtf- 

fei fc lz«»iES »' ti. M -y h*feia)agt<D ^ h 5 V 

■>iill=.J:>Jttlttih. ±15 v-*- >'Hv?Sid(J)M 

dSSS2ttate:l=J:yBtt**lTtv*j)<*-IJ-bJlr7 p u-riz 

7 5 ft* 813 £ tlT L^ ^Sf5 1 £ ct tF/Jt fcliS 2tt 
iltftlZF^^tD^il^epJiD U B.fM : Bd)j< ^ U h 7 

**lTtv<ct*B. 1 *5<ttF» 2ttiIttk|Z OV| 
li± 16 B^fS: ^ S i: 1^ 0)^ £ ££P AD T * ♦ 
Co O 2 53 *Rtt.-Ttt. ±EV-il-- Sr 

N-O-RB) . S «L5tt, ±I5V-^ - K U-fv^adsr? 

(VG) B) Tfc^ 1I51S^*§I±0)S1 tf- h^&fcSS 

2fs^±o)S 2?- h^s^as utiv^^iz/pi- 

9-*FBl::£tt$4ifc-*4E'U-tjlr« i EKDhftT-.-IS't 

±i5v-^- pvjytm. ±iBtf- his»iRfcJ:z/± 



k\zv F;frit3i:lz&&iegi**u 9-FMfl)Mfl)^ 
^EU >7V^5 CfclZiie*"- F«g*£fli9- FSfclZ«fc 
y#iSlZ£SSt £*lT y * U iTJl/T* U-f IZ&3" t 

9 f o viD)iA£f7fctturtS<D±ie3S 1, S5 2=eis^ 

ir>£UXB*:-U ±l£|s]^- F&lz. _tiev-^« F 

£*^Efc^*«±£epiibU ±I£[S]-9- F»lzfc&tfi 
lfc^;T(J)y t'J K^V^ *3 IZ T> U TO) S Sii * % 1 

[gioift^r^^iiifTd- c©*^ 3 5£*izsT**i 

Co 0 2 6] MseLfc>f-F*§fcfli3S i^ 3{f- F*§ 

f i>-r v^^feiiz^fsrtDis^ai l f u-r ymm^mn 

i*- h^SfcJ-LF/^fcli±ie^ 2>f- >^g|z, ± 
1235 3 >f- F*§fc ©epJME fcPl UfctSOR* £a)ia*tfi 

[0027] ;S£BS|Z, i?jfi|C, ±EV-3f ^UV 

us f dv«, is^h v^juam^/iiiF N:hv4ibM 
■**m*T±iEv-^- f u^vm-«zs-hftiE<. % 
51*1*. ±i5v-;*- .F-u-f v-*«ft>6ax*A±sai 

<♦ 

COO 26] CtD^Pg^^ISIS^Sfc^C/f-O)^ 

Co 0 2 9] C©*&^t£¥i£f*setfi&gfc £tf * ©i* 
ftrfc&rii. 2tf.-y h>*jka>«*&*$-i*. AztTLii 

/IV F Tal h V * Jl/«g35IZ52[*] U Jfc.v F X U 2 b P V 

£y»:'u<n. v-;*- f u-f >««fcp*5pKrt 
««.^e.«*fcysfc. F*g& (ssi,. 32<t-f 

^S) *\0TE*U7 ^(DpPfcD-lZct-DT, V-*- F U*f 
->TT. p-h'«6JCiSLwW7Xittj!l«PllD'.*tu CftlZ 



:pSt7MMMim0D.9RUfli£flS'tfai13^ f"0)29 
*Hfcfc£ttffnT"V:HB F V*Jb«S-flS»E^ 

& * +i rKftK© x ap -MS j^lv x - ^ 
fiJ>|z, ^'IS x itt*.miXM 
lzMRffftlZ)4A**i*. rttfifc. -*<J)V-^ - FU 

ss«[*&<d» 2 iem^^i izji a * ti * ^ ^ » ^ 
s.*tt**o)S.i . S2iefig^J3r B nztt; ^^hiw 
f □ ymzx *n^i>»3 0)^a63rtsr *(dt. do 

1 1;. rtV KHh-2/*Jlr«^mVfcft.v FX U9 F 
□ Vtts fctXtt-i ^ i 6-2—1 x 1 . -b-3S-jft.d)At-4a 

fc'y<Dasa.**3sas; ?^<dche)Ia^<di/i 

04 JUTltsat 8 .*^ 1 OkfflJU±<D^^ 

**.r*. ^fcs Ftttizjeis^tifc^^u F7 

<&♦ it£^:fe2lf-v:h/ p '«:Jia>«tf-iaM-STGfe. 2^ 

u-fv^E^^pfiar^ 2t»o)v-^ ■ f u 

ftHlz J: y * * * li'tii IZ5S -l* tg^SflJ 
C<£fz«k IMISj* y > 5 V2> 3 3 «D t » UttttStiL 

C0 0 30] Ztz. 2t:^ F/-&JD»$iA.*lzS5fittX 
y F 7 V^5«5S t LTIi. t jL\Z&H5m&*Bi 

*felPi«J!ZSS 1, 5S 2lE1Sfyii3lr*8i IT, ^ 0^10)55 

3(D?^iztt^s«^a^^^L^-^^(b$geK 

iA^b^IZX U9 F P V0iiX-tfWI=f7.ti4l^%-U f4 



*>ft\ *3gEEri*MO S«iS<DZiVh P-JUh^ 

&*$<teTUZfr&L^tt*8±LJ:ohrZ>k. zi 
P— lb h7VS?^5^jb "J \**7 U Ua^^i: U 

j|/ h => yvaso) u ^ufS^JEizj; y ifi*m uss;<d± 
[00313 ztz. 1 1~ v h/*JUo)«i£*ri;k 2 

^ig o)^it iz r& ASte* a)asa ^± £ < <t d iz 

«aftr*£lti:Jty; tf- hfltffcfcili* 1 OOnm 

Co 0 3 2] jS^iSlrli. tzkZ\tV-X ' HU'fVft 
£E8 h V* Jl,&i£ 3fc tz liFNh >*'JlrflM Wi-U 

AT'J v h-tf- KSfl)^^y «feJlbPJ«(D^^i;-t/3 

CO 0 33] 

C#gB*<D£fta>fl*?&3 SS 1 &1&tem. 
BI8lflldl%qi9 f * 12 |Z. NOR^XtUtJt7.U^f<D 

co 0 3 43 zv^m&Kx^immTiz. t~vh» 

C»i*ttl») tf£fc:v:hSfc (SSi^lfc) fcM£y:Mft 

2fcV-JUft (552jfeSfc) kHV^7» (SS2fl>]&) |ZPi 
*t**it.L**. ±e^ ;h»M B L 1 iz-t Ui?h h^V 

S 1 1 UT#J h»S B L 1 tPfm, 
£tf 7>»MB L2lZ.1l 1^0 h 3 S2 1 

LTffl=t=y httSB-L2ftSJ8t»*tix^i. ±V 
-7«iMS Li iztHy'h'fr? ^^79S 1 2^J>LT 
lV*-^ttSSL1firitt#fc, ±V-^Sft.MS L2|Z 

2diJS«fr**in>5. 

CO 0 3 53 lh~ v h»SB L1 tffllv-^ttss L1 



fc0)laMz % ^^Uh7^^5Mi 1-M1 n ttzkx. 
tt. n = S4) fti^^lJJgJS *tl. gJfcfy httSB L2fc 
■SJ V ^7ttSSL2k (DH'IS. ^f'Jh7V 5 M 2 

i ~ m 2 n tm&imin 2 ti z a>s l> iz^j izjg 

h7V^75 CS 1 1 fcS 1 2; Stt. S2 1 fcS 2 

2) tiz<ty, y^y-fc^u-rsttriTsmfr^pv 

Co o 3 63 7- K^feilzBiJer^^^y h?Vt?75 

M-1 1* M 2 1V 0)# tf — 'b h* 9 ? — FlflkW L 1 IZ&tSI 
dtlTlv& 'mir. jt«Uh3V5?74M1i2, M2 
2, •»0)#*-Kfii9->"ttW : L2|=W«*tU ifc. 

- K»W L n iZjgfS! **i rt»4. 7 - ^fc lZBSST* 
■tr ^ h 1 1, -liiatRtt sai tlzj; 

yw»**i. t^Kb7>^3S2i, -ttSHUft 

sg2 ri=j:ynft»n9. (=i«iz. 9- k^iz^s 

T*t ; U*> 8 -liiSmttsa 1 2 

lzj:y$'jai?tv, i?^> h?v^5S2 2, -lis 

CO 0 37 3 ^CDfiftlBNO RS9e-r&Jb.7 U-f Tli, H3IZ 
if.r «t3lZ. ^S^StJSS UBfl)*IH1=n^Xl.l/WjE«fe 

Ji l solZcty, 9- F*i^lzsgJS^S8?tiru^v 

coo 3 83 i: so iz«fcy>5jai*tifc# 

n.-5 Xll/S»iS. jc %.rj fc- 7 V5?^«fl>tta.fB*t <£ 
isjry, "v-^ ■ F U-< v?W" ^i"a»j:tf 

vhtfcSBL.1V SBL2 (lUT. SBLt^=5) fcJt 
tfiV-^ttSSLIi SS L2 CJStT* S S Lfc^ 

IB) fti^^tiriv^ a>jev hsasBLfejti/av- 

L 1 , W L2, WL3, W L4, ■» <IUT\ W Lfc^ 
12) /)5^Pa1KlzeejA*tlTL^* C*l*<D9- KS&W L 

ii. i*iSlllz*3Wtt*«^^t>Ji«R^ LT P^xjir 

w±^ £tfmtt&m&m 1 s o±izs irt*. 

"j hSfcsB Lkijv-^tt ss Lfc<DrBia)n ^X^W(J) 

^5o)?**iWK*Bfflisi.fcjs:y, ^(j)^^^j^fit^ 
iz^g r $91 1= » h fli h u -r ^ nv - 

Coo 393 9 - h ttw l o)±ffifc J: c/flj^ li. ?f3?-tr 
y hSSSJifc h^ jf- Jly{6«JS C*H.T-tt* if 

»«i=k. KssiB.Tii-e v h»s b Lizar^e v h 

3>5{7 hB Ck, ■H , A7tt'SS L|Zi3^^V-^Z| 

>3{7 hsctftij^jdl^tirL^. C*l60)3V5^h 

bc, sett. tzttLii. e/witiw^u^v*; 



*S6 4<i£Hz&ij6*vrt**. ztz. ffi*SJiJt£; 

1, MBL2, - Cti"F. MB LfcSig) fc.*. V-^q 
9 hSC±|:}gfi!T5iV-^»:MS L T, MS L 

2, *» Ctt'T, MSLtaie) tfSElZ. ¥f7^ >7>f 

^izrari^ftri*** 

[oo40] ^o^iaNOR^tJbP U-f li, SSittii 
S* Ct^hSfc) fcj;tf3S2tt;j$a CV-*») fti&iJgfb 
WiZi\,Ct\Z£y h qVSSf B CfcitfV 

3 H^ilf*<0/^y*hm:fcftlZ&Lv e 

i: x K 6 4 ffl 0)X * U Jb ^ fc US 17 6 *V* ft?;. C 0)7 

SJ§ Jilt -f K ^ * - Jt/JgSJf #L*. T** 

vc? iz <± y □ v $ o k siiaD r 5. 

[00 4 1 3 CffJtfvftt. nv-*>ttt> 

fe^SS t itt L^di: fti 6, #JS 0) fejaS ^ X m TP -ir Zffi 
^OS'hU*lHFTf7T)/z«^, 8F2 lZi*t^#lz*;t 

fc"vhttkfc.v-a» 

^J§fb*tirfcU. 1? US h :h7 V^3 s 1 1X14 

5 2 1 &&m)R0>mttL 7 □ ; y .9 IZfc I 7 £ft 5V ^tu>? 

V^75S^^fttMB L 1 l/bltMB L2ft>fcffl 

*;^3 s 1 2 Jtfciis 2 20)i^ a*Jv-;a$&££v 

6 s -ttssaft tofc ^ .1=1*, m e ha s b l 33 

coo 42] S4iz, j<%y"h7V^ji$.a>9-"F%i^ 

(Dffi:±^ffil«l^r» fl»Jb= ? Klft S B L 

ST as jC'«'U-:h 5 d) * -r * JWB jirii 

coo 4 3] *v*\m*mfy±\z\t. *sf-K5g«Ki 

O^rt LTXtU h7V^3(D^->^ti (9 - Ft* 
WL) fti«Ji*tirLv^* 9 - K»W LI*. -«|Z, p 
^5/=lin^<D^«^AiSiefi|Z^A£tlX^ft*tl 
fcsKU5/U 3 VCdoped poly-Si) , iSMJdoped poly-Si 

iztl^'T^^^^JbTfiSio)^* (>f- h^) o. i 

y mJUT* tz tX\t 8 O n rrr- 9 O n mfiJg T & £>♦ 
CO O 4 4J *Slfie^lZfcl7$>f- h$g|SKl Otts 



seis^ r 3^e>«jEfi?+in^* jk sssb* i rut* 

fcfcitfcC, mftK^^L. CLtl^SfbSaii LTJHlv 

m>A»»Ki i O)Kffli. tefflJBi3lzjfc:i;T2. 
Sn mfiJ^e. O h mO)l6Sll*]r^fiO^C4: /PT^. <1 
^rl*2. 7nm~3. 5 n mlZSS:.* tlT lv*. 
tOP45] »tKl 2tt, tz£?L[tf5. OnmflJSfh 
i^UUVCS-ix Ny (0<x< 1, 0<y<1) )-HK 
fi>%itJdld.4l.Tti9« C0)SfbKl 2|i. fcfcXKlEIH 

cvd ( lp- cvd) iriytwafti. K4»|-*-pU 

to o 4 6] hv7{S«Ri 3il, MUKt2fc-4>ra 

rf^^^>* h-y7ffiSIRl3^HT6 (High Terrperatu 
re chemical vapor depos ited Oxide) i£|Z «i; y?^J56 U7z 
s i 02 LrfcJ!L>* >v7««Kl 3 65CVDT 5 

^ fc«i&tt» saiiiz «ty ^ <d h 5 ? ytmm zti 

w D fti^CD^- Jl/^iA^SfilzBait LT^^S^ 

^fiS^Sa<F):®TBo-lt^^fc«)lZ, SfgTtiS. Oh 
ft?t L<143i 5-n mJU±tf«BS'?'ft- ^« 

loo 47] zo)£?*mriia>*^^>7 >^5<dS! 

jSizfctvrii. tr, ffl* Lfc^swsijss uBjz»b 

iz, w\sv hlfts-B LfcJ:«iiJv-^tts s "Lt-*** 
w^«^€^^v$iX^lzJtyjBj5lir^ 

CO 0 4 8] ^^|Z. ^»^*JSSU B±|Z>f->»» 

tam& Crt os) izjty rooot:, ios<j)»safl 

^ + ^^iz/^hZ, .'«MK'i i±Izlp- cvd^IzJ: 
yB.ft-VU-q"VK CMSK1-S-) HlKfftf-6nm 

fc^^^dlz. z:n.J:yff^iz*i«r^* co) cvd 

li, fcfc^li. l?5q-p^7V (DCS). fc7Vi-7 

L teffiffe:^ U q VK^ffi^a^fbsfelz d: y Mit Ut; 
tilii 5 nmOKfbS' U UVK ( h •yTfSSK T 
3) fcSdir*. iZO^Kftttl ,/=fe^«H? pPSSR 

*r*pj£jt9 5o«cr4 o^fi®f7d* ctiizAy..> 

7 (SEft^U ZJ 

fi5Stj1~2.x 1 013/ c m2 0)ffijeTJgrf * +1 ^ Jfc 
tz. ^fbK 1 2fli 1 n mlZfct LMMft^U V3 ( 

<D£fb*?a5&*U ffifbfc'i 20S»KJ9ASSn.mfc 

co 0 4 9] >f- (9— Fttwu £#z>mm& 



^<d«js& £ - jg LT-H - /is - v iz mbi in i> 

X. *4 F$*-JK6*-Bfc fcfclZii£5l£:)V2C7 h 

Usb LfeJ:cFaiJV-^tts s l±|z. tf-y>3>5C? 
hBCfcJ;tfy-*:iv39hsc£^tfT£* fo) 

lz£ e y h »m,b Lfc tf£ v - ms i_£J£ 
CO 0 5 0] ^iz. C(D^3tt«J5fiO)^ffi58ttX^U 

[0 05 13 H-5|Z5%TJ:-d<l=. 
- Kiaw l i izmskdiesjEs WxJj e.ov ^enftor 

fcJitfStKttSG 1 1, sq-1 2|:i))fgfl)iE-fE 4 fcfc 

2— W Ln IZB^O)* ?ia*«lt*JE. ft t £tt OV"4 

MS L2fcJ;tf£fJ5 Cn^XJl/W) |Z O V fcfpJlti r 

MUSG2 1, SG221 «HffVtC 

SJRfi>JV - SS LI |Z— 5 V fiiYsS * tU. ^iSJR 
#Jtfy httS B-L2fe,£ma«mV'-£tt-3 8 L2|Z 

[g o 52] zonz&k&ftT. SSiA^fcfcOX^ 

Mld-tifcjE«S4zJC-u\ alley httSB Li fc^ij 
V- a»s sli, 4tfT pS^«fia«^flDiffi^3it^ 

cot KPal >>*iUtt*lz J:y«*fiiffi*F 

ti-yfiatiiKv^i&i* pffi^t4«i.fw.flj : i=55=h- 
ajfil* * h x L4- h-Q-v £<d psmtt&aiass 

TR'£l*fc«£-*Jb¥-'-*a (<h y > X h PV) 

iftx*Jl/* -tto^t tz<$im<£ < , UA>feiesift'lc-« 
T & * * i» U 7h7 7 7IZ5* A 2 4i 

[00 5 3 ] m\Z V >tt S B L 1 £ fcT * K*$*85f|13 

d>fc><D«a$i X, ft v - >tffcs s l i pg^m* 

*<D*»;iX I*, £ft?ttJanftt-TS t 
tf. *n»ttl-= £1** X * U > 5 V 5 d)^ - 



s«^ao)^^5fiBrtr. s b LSja>£<j»©5£A*j5Jsii. 

4a,fc, S S Lflj fti £ (D'<£ffi± A.tiM 14 b tf4>5* T£ 

AtffJ loft 5* c<r>tz$>. mmx* !J>y V2?a.&M-1 

*sii5e^5grii. whims 

W*tt«fl)*i--*Jlr1Z«ei-Ufc^ffil = «li*ttizX-U 

.(0 054:3 mt^Py^rt^jilRX^U h7 

ydi*iO)*aiRx^U b7^;73M2 1 , M22, - 
Tf li. h t V - ^5 feli I^Uvt o>S iz o v at= 

li 6 V f ijg U J»»> ft 1 * ^<£ Ltr65 t> ^SS 

izx o h □ vfeiji a * nr. mmzm z&ktf 

COO 551 ZO)a*jX.**i£rH!, M.fl)WJD»* 
I^J fc I i -iSc r fiD. ti*0) CHE $i A^ 

a^Ef*i<j)ilEiiE^i3iz^s/>5)iA?ti^i: t:a>e>. 'ij 

t jttt t o p s JUT ttt*-J:U' 1 «tti«<*«. 

CO O S-6 3.tt±0>«*iA*«i*Tli.. 

ML ±l5t,fc5iA»3a)3?S.lzJ:T>Tlf y 

^ttnHt cb) iijsrjs 

-tttt^-jw-^ iftfl^fertt 1 * pvW h (KB) Pi 

Co 057] Lrli. L^S2|s: fcT 

^* |gl6|ZjnrJ:dlZ, ±ey:h»MBLl, M'B11 

2, £js*fe tfcttiaST, ±v-^tttzRS3:o)a*s, 

WL2, W L 3, •••izp^CDlfifrai L^lL^E, fc t^. 

HOVWfllL, ^-tfy->-ttMBL1, MBL2,. fc<t 

if&m (n^x;i/w) i^Gv^epiiDt^ a/=. ^r<D 

iSJR^SG 1 1, S G 2 1 , SG 1 2, SQ22%tai 

l=$&w L i iZRff^tDlSfctii Lr?- fe.t 

2. oy^enjia^^* ^niz<ty. 9^ HttwL tize 

JS^ frfcX-E U h 7 >^75M 1 1 , M2 1 , ;•• 

a «-*ti fe» ox u h y *3 t i*^ 



MfcSSS LttlvfcVy*7V7*7?*«-bTK*:iB3\ 

£***Jb±ffil*£iS« hV*UV9£JflT£7b9 9 

»Wb1, WL2, "'iz^SV, itdJityMftMB 
LI i MB L 2 % ^rfl)±V-7»MS L 1 , WIS L2 

fccfctfSflS (n^XJl/W) IZ5 V«pfiDT£u CCDfc 

ir<DiaiRtt-S"G 1 1, SG2 U SG12j, SG 
2 2 SM^EVCCTM***"** 

ioo59] c*iiz«fcy % n-gi=ni-TJ:d'i=. iram 

♦MIIZ** ^Jl/^ffiatPfcSI 9tkfrti\ L£l*tifi*JE6i± 

1 O rn sfiJg^rlSUlT 1£*<DiE« f-V*JMMU= 
J:^^-^)iX)aS8^ral(DA5yriSl O Oms |Ztt AC1*5 

ii. Miliar ^r a i 

■too ■© oi S6i mmmmz&v*f- ^^sonmur 

SEfcSL^X^'Jh^V^^ilZ^U V-X' FU>fV 
U-fV^S-r 1. OVTO^S^tJbd^O)^^ !J-{7 

«ttitniAtt±Tf* *ai*t-jM>Mn*ffi 

(DMO NO SSX^U h ^ Vt^SIZfclvTlSlfrit} LET 

v lb -ffiJE <D ? - V >tt+& * £ tf^ft 1 -> 

108 sm±^e^T-fcis*£ti'Lfi55iaBr^ *£« 

[0 0 62] *tU7^5^ 

*£fctfft#->fc. Tx i o 

6 id)?-5iti^r8 sic. t G^5^jE Lfc t 

JU± Jt>J, ^-K^90nm(DMON0 S : £!?FfB£&X 



coo 63] mmmm iza-^s m x * -»j «sr 

li* *H2l>fcd;3lZ* MV : FBhV*lUSB4ivhX'U 

SSTfc tfc. F*—JKiX 

3fc 3 IZ J: ij:SHS ^fT.d fc JHiA jB*H Ji*» 

C0 0 6 4] SS2SgfflJB3E 

»2siffijg.Tgrii.. -t--BB'Brto)m.«a#jft4)d 
lz e h» <£tf / ifc tt M'fcSKT* C fc lz<£ 

y-iBT2-e^^/"*jtd)»*"a*«fj.d««-2B« fc 

»2Slffi^lZ«^II5S1*jX^U^iS!i. X*U 

& *W6SBlziSiUrfeB:1^B4d55fiM*ti-*. 
fcfc-U *3IMfl$fSg|zi3Lvrii. B.4'-jzSr«iS-0)Xt 

fK. O. 2 5ymiUT, fckit-SO'. 18pmTS 
IS- B74>/W ^7^f*feS^Bfe. TIE 

QJtSlr-B-pittBftoJEZ-tfft ^ittiziiifi 

TOO 65] #1 O IZ. sfc^JfcJgfzMlza^MO NO 

h7V^5 iZiSUTT. BV-*'3M"S S LflJlZS 

S5i ^ ^fi fce^ r.Bstot u h 7 v v ^5 

M-i 1 iza&i&A^ffi-jii&v *'Jap»SG 1 iSfcirA 
«o v|zg£se U p^*Jl/5S0)t t,^:h ■>7^^9 
s i t«ft.y hit 7-^4* tt©/k7^i#HiB5k 

IS* ft fcffl e 7 htASB L 1ft5^WIZ7D - ^ < 

1 k (M9 - mw,L 1) t c)PBllz^«i« 
9-FttWL1k CDfc-ilziJ. Mie L/=<tdlZ 1: 1 VfiJg 

1 otoflijy- >uft s s l 1 m<»tm c&MEmm> iz 

SftfttlZ/O HTbT h V^il/^sSE lZ^S Lfc^h v h X \,0 
h P V65)iA l iei36^^lZ^Rff6*j|Z««^ 

CO 0 661 SIZ. iUfci^ bJft S B L1-flJ(DfMl-i=ft3'- 

*V£"tt *'J?3i» S G 1 2 (DepfcD^E l>^JUZb 
r P^i7 4-JtbSI'O) tl/^? h h7V^5s 1 e«&v> 
C tilZ J: UB V - S S L 1 ^7 0- 55 

^WKBt:*ft. iiftizdcy. ir-" h*a*j« i oo)i»jtf 

hlft S B L i-1!J o>$m C^2ieiS^i§t) iz^F/r^jlz/s 
V FBhV4J.M9El3BB-Lfe'^v hxl>>? KPVJW* 
A»k C^»2=eiSf5lSllZ©P/r6t,|Zf*^Stl^* 11 

1 iz. ss.1, S2le1s^i§liz^4^lz5 : -5^*^^^^ 



SIS U cniZct U 2 fc\y HD5=- 3 tfSIISlZteSiJ^ft 

[o.o67] is*aiLr-i*. mk&i&m 

MB L 1 fcifclFai^V^^ttMS L 1 tD^JE) tDEnllD^ 

±v-7»ms Li coepfiMJE^- 1 . 5viza:sg 

ttffi«o?-3€SS*.aiTi:fc.dir-s-^ bk s>jv- 
^ s s L 1 flJcDSS 1 -EMttO)?- «K3Mfir t & 

lit £evhAMBL1«Sl^ fc-tA«'-1. 5 

S& 1 , SS2 EMMott *ia>ff»y - 5 =£15 *aiT^iz 

is UT^jj^i^ c tiz «t 2 e * jixdieis^ 

-■3€ai:l=i»*£iiTCi:J&iRlKl.t«^ tffc> 2tf'^ 
h*Jl,£»lfflfbLfc«6; F U<f >%JE- i ? ovr, 
<tf- h ->«ftio. 2pm<D«^fcSM»H 

lo o se] SSa^ffifeSSTH:, 3& -ittfty-bmilz. 
vsv FH-h V*Jt,*S5lz*a|*] L,fctf-y hx US hQ'VS 
SSIz <fc y« £f=f a fc^, a) c h e i£A.Q«^ 

ft^SBi:^^^ 3 ?=. ss rsi^^^ y^- 

JMtfaim»dM-ip tt-eEtt«MJ3tt£|= 2 1: v ho) 

HVh P- JI/ h7V^^5<D>f->i^< 

7 7 4 Jl/^SiMbr* C fclz£ y, tf-hA-ttp. 1 m h 

[00 ss] jut, &3~%G&mmm\z, sb** 552 

[00 7-01 %z&MM*£; 
m 1 2 ht SS 3^B6JK3g |zf£ $^88 V - J* » N.O RB-dD 

mTBBIEI'T'ft 

[O O 7 1] ^©^ffKttX^WSTtt, NOR^^ 



&lzJ:^rfiE&i**vrL>*. Tfcta*. bfyh*«CSS 
jSr^X^EU K7V^75M1 1 fc^ttfM 1 2<d# K L, 

s l 1 iz&ia t ua-. iz, e ,K*iai=»«.r 

^^UK5V^3M2 1 J;efM22(D#H U-fV 
U =h 7 V 5M 1 1 t M 2 1 co# >f - h fti 0 - K Jftw 

li izsifi^ti. i5i«iz, r,- FjsmzmmrzM&j 

h7V^5M1 2 tM2 2(3)#<f - hfti^ - F$ftW IL 
2iZJ8tt4*iriv^» y^Ut)l/7l,^T : ll CO) 

co 07 2] mi ait, &.3&mmm\zi!kz>mBMOR 

1 3 <d a — A ? SftlZsSofcSlrffiiajft^aTz^fSli^R 

[0 0 7 3] ZCD^IBNO R^jX^E l/^Tll 

o)^ffiizh Uv?Jtfcl*Lo cos/j::if6 J 6* 
=F$&&&m. 1 8-o.tf»jdi'»tirLv9« 9fe^^assg»M 

I SO U [5) T 3|Z?nr JtdlZ % kf ^ h*l& (it 2(J) 
&75fr) lZ^l^f7^h^-<7«lZKS*tlTl^* ^ 

^^atigjis 1 soiiz,isaE32Lr, #9- tf»wL 

1, W L 2, W L 3, W L 4, "•fii*gjB5lZigfi| S+lT 

CP o 7 4] #^?^rti$g«J9 I so^KrtoaB^ 
= L^T, #9 - KJACDfigfel^^ - J*|Z, Stfi S U B 

t^^^P)^t*^65^ie«zisX*tirv-x^f^ 
ties (oh^^^ izki i>7 ^5 -t* o)is5s ^ nmx 

Co 07 5] 9 - H »flO±25fe J:^faj^tt , SS«®TS 

*D*lt"tv5i r? - KttW L 1 i W L2, -CD 

i^±cd^^ ^^iz. r> - KUizjSoTJfflm^EiESi 

^zj h*-Jl/65r*ta L^. 

co o 7 e ] v- 7&*mwm s at fc a ^ u w» 



i*]ii^t3tma55i*;s lilies 2 tu cftiz<tybf 

■> h □ V33 >B Cfc J;tfV-*Zj 5 h SCftiJ^fiS 

ttfcflfcttU £(D±lz. x VZOMQ) U h 

^3-V«2j«"-S. CO)t ^. l>.2?>li-'t£-V«fi 

0)U*A:ahy<3^ V£^*3 fc Lt U^* h K3- VJ3 

y* 2Mo)3V99h Bc, s chmmizm&zti 

to o 7 7 ] US .Ut^mr 3 >S3 ■Kfln-QGS.tt- 

h B C±|ZffiB>T*fc: ^ .fctt BL1, B L2, ■■• V 
-J*ZT>3 3 h8C±|:WW*V-7»6LT, 
5£Elz. ¥f7 * h ^ -< 7 izJBrfi TL^« 
[O O 7 8] C0)fi&IHNOR§i!irJt/7' W li* ^(Dt:^ 
htt 3 fcli V - amzHT* 5 hJ^rf 65. .fi ess 

fi£ffi£3V3 3h*-Jl/(Dtej5STtt* 9--F- 
» C)tel£#Sitf&Jdi * ti* k fc fc IZ, V -^JCTHtiM' 

^L7\ tf-y h ZIV33 KB Cfcct^V^^iJ 
V33 KS CO)JK^Ii. C0)fieSB^3V5 5>?n-JI/ 
rt<D V s £ -fc li Y- l> .V$M.tM4H:b CD 

*£ilEBItWLTf7d. Lfcfti^T, t77 3<D3£tJ5&l& 
ffifts f-CD-e-v > *ltt.0) V-f Xtfla KfiEM.3 ^ 35 
h^-JlO)^jrtlzj;.y^to6*i. zr_/3 3 KE 

Coo 7 g) e^>3V55KBCtfc|jy-73V5 

(x */i 3) ^f7 3 EtfT *7<f li>ig&J@tf 
fl&ai#*i*, t/=. -try hq V3 3 h act v-^3V 
33 h sc % #Slz, tf.y KlfttV-^tt]tPPi-raJi(D 
IS« J§ £A3 LTJBrf £ ft £fc «b % |g 
dsffi«Ttt*T* y, IfS**d>tt<. SlifiH ^ 

Pfif»'0)&J>»itiF 7fJ ^ fc<gt%, 8 F2 :II&U^?if|Z']r 
CO O 8 0] SS3Se)ffiJBffi|z.fiR5MO , NO-s-SS^"t'y : h 

^V^I*&fjmDfcO)*ffa75fa (*>*Jl/7*fa) fc9- 
K&w L(Die$ft75l^^iS$r^» U/=ft5->x. ^- h^ 



COOS1] CCD<td^filfifi0^^ U h7 V^30)S! 

do)M«-7- Ftta^jdifiizfTd Cfcff. Si SSffi^ 
Ttt.ft*, ^HeSfiJKaltfBlfiEiz.. 
£ S8$g8 Jg I so, K«»K i dfcJ:lf >f-> 
^SK0)J5fiK kliDlSfi ofcfilz, ^ Lfc>13 - Vfc 

co 0 8 2] «ait. hi 4<j)j><^ ij-fe-jfcy 
*%tzMz H V4 K^TT-jngeefc fcfcizfieai6-i 

V33 :hjh-.Uf«»jtf U fi£ffiS3 V3.3 h*-IMZ 
IZtfy hZI V33 h BCfc^J/V-^ZJV33 >s 

.ftidT*. ^<J)f^ atie>ziv3 3hsis^eraiteeK 
rs^JA*. -jmtt«K±'iz-c:-v>8l-ls-j:cF V- 
J^Jdl c iBSlzjci; rf7 3 Jir B irg«Jg j> u /=±© 
iettOJgjsfifciJ/^-yv- Zl - -hjdBt'fcylv KfeiOX^I 

coo s 3i si, s2sgffi^Bgn*. are v-htt -sb 

L*i X.xm V-^tt s s Liz-lr U3 h Vt?X3 «J> 

lt > 5-vyMfl>y-.7 • k u-r v^nwfimzfiii 

tt-S B LjsiWjy-^ttSS UZitiMltz^S.^ t: 
httBLfict^V^^lftS LlZiHlZfPlltir^ CtVlZ 

cty. si, KBX-iMtti^nttttttfK r<cft*fi# 

SlZfcW^«e(D;iX^tO*ft*H:SS 1. S2SIB6^ 

Co o 84] 3^fe s aW»-JBSfia>atKfcLTi V-^» 
JtEf /*fctt bf. v h» ^S 1 ^Sfi^sg t |s]&lz t# 
Si.f^HiM4ia>%-flMi : L« 3 2-1 2 8raaxx^U-i? 
Jl/^tlzzi v33 h =£J> UT. £L<0?F««5^S€f-ft^ 
ft^3JHE»lzJSift*-t*:fc«6Tfc, SS1, 8s$^ 

CO 0 85] S4SI»feal 

ft^xmit ±iei>fc£3£ffiH*f£o)*^ij tJt/T 

U-<»iS<DSJKlzKI^^. 1:1 5tt, fi59Bd*S?rfc£ 
Ry-.«l ^ffli^z»8ffl nors^ y-fef j|/ U-<: 

CO O 8 6] Z<J) N O R §y it)\t7 lr4 Tli^ ^-t*4fen 

Sxji/CD^ffilzg^tta) h Uv^^fcliLb co sttfc- 

*.**3tt »»*■!■ S Ofti^rBmT t: y h75fcl (H 1 50) 
ffi75fil) IZ|gg£*lXlA5* ^T^fiSJSSii I SOIZI5 
Bifi-SE-UTi #9 - HSftW Lm-2 , Wlm-1 , W Lm , 
W Lm*1 fii^felKIZlgtt ^ftTlv^ CO) 9 - KJSk«>S 

CO O 8.7 ] #^T^S8teSlia)ralKi*]0)^^fi§Jlzfe 



ttfta*-D i: 65£2|z JErf £ tlTl*£>* £ (D V- 3l*W 
torS^si: FUvSliftffllDtt. £-<&:*: »± 0*7** 
K^rSj (Bi-3ti)W#» |:t»fditiMJ so<d 
BB5<D*ra3£*-*K tf v -KAlSlzttO*- KfiSUSllSfl)* 

-f VFMMffiia-Dijt. ^(d* * * tiesois^^ »Tzm 

lo o se] #9- FiSKDSISi*, K *5 *- JUSS 
SSJBjdIT-artriJ-C; V-^««ip^s V* 

i«J3Dt iz& u tf vmmnmw^yso h 

Ztilzfct LT 2;fcjctf>lz^£SSiS? LT^J5fi 2tiZ> fc: 1- 

a*fci*v- *a mm o)3.y5^h?h- ji<d± £ 
co o 89] f-o?±r e-^ h*isizKjftstiT-t^v^ 

S LhH , S Ln , S thtl (JUT. S U.t*E). 
l S O Jtfe V-2rtmbflm Sit izfiEfTt TIES 

, B Ln , B Lnfi (1UT % B L fc£I5) tf^liaRr 

seasftriv*, cq>ti^:h«iB Lj^ &mm±i5\z 

to o so] Cd>^ 5tt«rfqjtJM^->rl±. ±IE 
D (Dfe T £ 0)£g £S I *l z < < ,/ 3jk tf 

■v ha&§affla>zj vsis h ?n- ji t v - *a siss je<d zi 

t*B*j<dtafli» ■■■£latti&** ^X/V7P%^Ri»(D^ 
jStfttlvtlfcft^, e F2 |ZlfiL>^«IZ>J>^L\lTJlffi« 
tOQ9 1.i;.JBS-3k»BiB' 



COO 9 21 ^©XfJ'ifr'Jl/T U-fT-tt. EI12 0)<t5 

tt" t«Fr^» =&tf v h» B L .1~B L3U v li i 7 |Z 
(ffl.ef'y httSB L s 1 t SBL2, ■••) k, llIif,U«L^ 

e^ h- z\y$0 hJfts B li , sb 

1, M.BL2, -) CtDX^U-feJU^ 

©/ia-vT-'fct *T^fisrg«Jii soflis<«<. * 
cD^r. si ^js-^ajieKaaix^u-tJirT i>-f **J 

bf'V h»B L 1tBL3^ BSttttve-V >a>5{7 

u r±Jto)x ftjiBat^aa-d «rt. «t t>* 
coo 9 3i &&mte!&T\*. »r, a2.ai«aTa 
t7 h»s b josJtEmv'-aass tizfsis:i>fc«JE 
^, ^ tf^MAMB L^ct^v-^tts Lizifiizepfiii 

=8- h ^ V*; ^ ^ iz I^^^McDjiA^ 0) * *t*li$S 1 a 

«|Z. 9- H.*l&IZHsa U /zX^EU h 7>5/75Afl)S 

a#i&;»fiKna-^tt.& u ft* 1 aafeai-z-fifiisa - 
c 9 ^'K.«ibi=aa-i,-fc*aax ^ u > ^ 

Coo g 4] ^eisiSi ,"- 
isssffl^ii Lv^>;^ PGSBIz^i?iH J CRSfe 

siit^* n i Btt, »#a-a»aiqaAi*:x-*-0 : ^U7' T 

U^ CD«ft¥ffii]T fe & f ^*j. X&J lt ibT isj wm 

- ; - , : ■ • ..' 

to o g 51 z<r>M :s EV feJlil 7 U-fTJis H 1 8 0) J:5 
iz, 9 - H^^iizsilg^^ 2^>C)X ^ U K5 >^^5fyi 

aa (±v- xaM'8 ufc .fctfai ^as s 
sii soii. &ia iCffj^vhasiB Lh, s blh + - 

1 J^e/fliJV- ^SS L) 3 3J5; £ |ZS!^ io tixiv 

seiBi^agfcttRr* t*#d»aee i s o < % 
co 0 9 e] &mmj&mi:\ts ai, 3S2aafea6rii, 

d-zftts b LfcJ;LFS»Jv-^ass LizfsiS Lfc^E 



>5> * 3 lz l?**a©54A*0) 3 tl*tt* 1 ^ 
ffiStt*6.N o RS! fcN«. V-*«Jfc F w.viin : *A> 

stitiM&i&*a-tiizx itfe-u stuff ft 

Co o g 7 ] JUT. y Siz s tyh/t 

[oo9 8] &7mmmm 

iz. *%u-*ji7W4>4fejtdo)BBB*a*r* & 

2fc. (512 0IZ, »7geaifeffi.i=.ffi-iy^ : u hav 
lo o g g] Be oicmtx^-y f tt. £<d 

«SfliRtt««.r«^- h-»«RdS % s>j (f .v M*s B 
Li i?j(D>f - h{g^1 Oa fc.. mtzV'bUktB L i + 

-MfiSRTOa, l Obll .?i-*^4"5fe.3±CD*JB 
CD? - hlg&R 1 4««^TffilK:|Zdll itl-TlH*. 
ISj-if - h*g*3Ri. oe, 1 o -b-if5h.fi *i*s % SS1 HffiJB 
£|zfcl**tf-h«»R 1 Otn«QRflliS«l7«. 

r^^Bs 7--h«ukBt-i oa ia, T«A>6Jiiz. 

A 5S&R 1 1 a, £ftRl 2 a, fr*7Jg&R 1 3a ft> 
&«jtf**lTlv*..RIttlz, ^h«WtlOb-|t T 
Bfti&JHlz,. tf> A *&&R 1 1 by SftR 12 b* h 
7K'«R.1. 3 bji»-6«J5fi*ftTLv^ tf ^i* Jg«R i i 
a. 1 1 b, MfRl 2a, 12b, h*7$g»Rl3 

a,, t3bf-Mjh.Kt tt3ftiiMUcdSl»-tft-hA« 
Kktii SffcR i 2, h v7fg«R i 3 fcili«<j)t* 

to too] ^ici.r. >f-hi6SKiDb(j)i«i 2 

b£*,kfc Lr=^*3^ *&1 BMHitR 1 " % US 
&R TO a (J)£ftR 1 2 a t,fcftiJ3€ "3$2|g 

tf-M8i*R*«* ^jS3 0>^iHR3" 

•^7) c^iieis^QR 1 fc£tfss2iets3? 

1SIR3) Ai-JH ^tt »d>«S» fii-fe CCDfcfc. Stv 

2 fc <f - h^titfitilfc m o s rasso) zi v > p - Jt, 
h 5 >V * 5 Si- **llz&«fb ;* *v fc£?<*.23 fc vc 

lb TO 1J ^Q«i2CD^J*tta>7S ^(D-Ol*, 



niK Lvcfciz^ a*:. Aa)iHjfttt. mnaauiT 
o&shz, L^ivfifi^JGEfti-sincMo sso)i>h p- 

Jl/ h 7 V 5 IZ «£ y * * <DO N /O F F diS'J^T 
£S*lZfc ^i^lZ, e;jS«t#B$lz. 

CO 1 0 2] «Sa)>f- >«»R1 O a, 1 ObP B 1iD>f 

-h«»Ki 4tt, fcfcitlicvDaizJiyjKjsfiLfcia 

GJ:dlzfejG6^tiTl^* 
Co 1 033 h««R«^cDti^& 
O-Wrli. Si*J*JBagfc|5l«lZ±cBlZ?Khi, 

(Jri£T9. cnizj:y; ^-hffieKioa, tob 
65^rBi6*jiz^a8Lrf^jdi^ti^>* ±ffiizss<bs"J zj 

«ff'4. *Lr, ^-hffilSR 10a, i O biO)ffi« 
RS5K5*#^ ?->$g*SRi Oa, iOb.ia*>f-> 
lg»R 1 4-T«ftofe«|-r£'9^Sy^«#-ikr«- 

fc. mm?-- h$s»R«iSfti^jdir^. ztox^ 

* fl)*-^i^ V ^ it T 6»> >f - h tg 
SR1 Ga, TO b±lZ^«f)iZX^*V^^:hv^R. 
fc fc X\m it V VZ\ VR ^ < Jfcjtf L T t, «t lV f-ofi 
I*. » TXttJWi fc f^ia IZ UT - F ttW L 0)^J5fiili 

Co 1 0 43 ^^iz. £*±^tt«Jd|^ffl§8tSjrf^y 

tuh7V^5Mi 1, M2 1, -sfuizgfflBr*. 

El2 1 (A) \t. MSa*«.©yi^7^ift-*aft*mtr 

ii^d. 12 1 (b> liasiA^^^^r^™® 
@. is? (a) , (b) iiis*ai t^<Dn-r7^aBra: 
^ftssriKi. n)23 (a) ttiai^(j)^H77S 

fiAffafensiTHft'H. 12 3 (B) 

CO 1 O 53 S^iA^li. [SJ- H» (C CTli. W 
L1) U365«lZ-« UTf53 # 

Bis Uzif.rJ:3lz, ?(-%U>h7>^Jl^<blBi>- SS2 
IBflg^iSlR 1 , Rsfofc'^lZSSiXfrSffdaHzit) 

PJtv htts b:lt, sb l 2 , -fcJ:i/syv-A 
&s s l 1 , ssl 2, ? » <D*5enttJo>as:^5>- v^s 

5M1 T<DJSTB-tt4WR Tfc. ^f'Jh7.V^SM 
2KDSS1, Seem«-Rt. R2t|:?hy>XU7 
f PV;iA «t3 C fc fc ^miz^JSU 7«ty1*tt 
SB LI, S B L2 fcffjV-^ttS S L2|Z. F^S:0>a 

vo v p ^X*f7.fttt-L»»y he t=iiafj 



yltt-s SL M*X-7y£ U ^6*l7D-fr^« 
agfcr*. Sfc. iSW^-.KttWL 1 iZp^CDMJE, 

u ^tJS(n^xjbw) izov^paot*. 

[O 106] CCD3£iAfcs5l#T\ *£iA*tt§*f70)& 

IzepfflJ^tlfclE^ElZJiy. RffSO&^E (-5V) &5 
epjtiD^^fc^Jh:^ h»SBL1,. SB L2fc<£tfgiJV- 
7iSi SSL 2 P^tt&*SQ<D^ tfiEL^^tf 

mt K V. t<DtSm.. SB1, SS2§gJ3tiJgSj fc[3]«#J!I5I 
IZcfcy, hX U9hPVtf8)3*<l:<, LfrfcJSiiSlz 

0)Vthe=-2. 5 V ; 2. 3 V a^&^Lr. S£ 

C0 1 07] -75. ^iSfRfxtDX^U >7 ,V*;75M 1 
2, 2 2, -T'\t* ^-hfcV-Xtfcli h W Vfc<D 
Size vfijg Lft^Etfaw^m** 1>/=#-d7\ 
S8*i£lz* -;hi b P **vT, =&ailz* 

CO 108] C0)»^5A^i£ttt, ^©<J>^mOS£75 

felt ;± ATJfe] tfll; ft- K^^fiD, ft *o CHEjiA* 

S&H riZS B&fr €f.7.3 «fc ^SftBg itaJ> « < r r 
£♦ M&.fcli4**Uvd5; C0)<£3jz^ftS«*i£^*i 

1 O p sJUTfcftfccfcy lffim±£<fc*u 

*na>6o».35siA, nv-^ssi r$^rps?« 
iflfej ^ftififrit r 

[01 09] asiz. IJUS B u s s L^ojenftD^JE 
cot§^t*^S3:L9- Ftt*£*Ttr if=l*fl>TEI<Dft 
f*T^ i -^*§iAfri5T , &«. ^<J>PSL ±12 Lfc>iA8i 

ztsH^JgfiMTlii *PVWh (KB) JU±fc»j6l-=*& 

[o 1 1 o] s»*ajLT.i* ^-^is^ai ui*tr 

(a) iz^r J:olz, .BJbSv-htts b li ,. sb l2, 
-Iir^cdK U-fV«JE, fefcAJX-ii s v^epjn 



U flijv-;*&s s li , s s l 2 , •"*Jcte«S*J5IZO 

V£epj|br*, Jifc. ttiSIR^-HfiftWL^, WL3, 

£:hizj;y, 9-F»W Li|zjg$a**ifc:*^ !J> 
7V*J75M ? 1 , -(OSS 2iE*lfifii3 R 2 

ttti t*55 i R t)m<t>j:o\z%Li\Tmev htts&Etffc 

ftS"** -75, »2lB1S^«R2 65S^^^7 s ttU 

r& y*7ttS=£?t*?T*. tvtfcytu h 

;* 7v 7^ z-mrn Lra*air. a 1 letsffisiR i <dis 

Lli, K U-f V^E - 1 . 5 V 5±I£ £ liS*£alz 
CP JiDT ^ ^1 1 T-ji-JfiB * 4l 

> P - Jb h 5 V *^ * 5 L« 2SIB6 feag CD h =? y 
9«iSTft, t»i&-Mi:xt9 hP VO);iA63iS»Jlz 

co 1 i 2] n»«u-o)Jc9i=^i>*it4>mp (^3 

flMW-R-3) l:MO Sh7>^5fti^J^:fll^ 
1^ $S30)*SJSiR 3|ZfelJ^MOS h7V^75 0) lt 
UWlS^SVth(MOS) ft5 v fct^.li-0. 5V— O. 7 
VjflJglZ^CD^jn^L^, ^0)/z^ jC%Uh5V 
^5 IZ5SI&J* fcfti * fttLVWAT . fr 0>&W 

mo 8Bd>-=lVh P-Jt -K5 V^5ft? 

65 o r . l o x * y tWf t= lit t- ^ h- f ^ v p. 5 o> b 

^ L4I VEM« ^jI L rl!! friii L^5K 0)±PS ^*'Jai t= 

Co 1 13] Sgi, SS'2Xffi^j:.IW. 

*j|/^ffis f n h-!/*y-v*i fcttfiii- v*u v» 
r * -p * 11/^® ft *>*&?tt I ^fe < z t iz i y fT 
[is h- v * u y o&mx$L ynvo^-m^r^ 

f:aKi23 CA) IzmtctdlZ. ^T0)9- 

Fttwn, wi_2, -iz- s v. ^rojaye-v KJfts 

B11, SB L2, »\ iI(J)lJV-7ttSSL1, S 
SL2, " tSJitfmfa (p-^XJlW) |Z5V^fpJlDr 

CO 1 14] CtllZcty, :|5I2 3 (B) |Z^T<t3IZ v 

5i s& $iz ct ^;S£^r H T0 1 o m s ^jg^t tfKSr 



ml '■ ^ 



o>* - jite AJ= J:*M£ rli, s spirit 
co i i s] 'ttiiDtsa*, Sa*ai-L*5.J:tfsa-£<D* 

fc, .y-5«».»-tttt. 1.x 1 OS BQ7^-»flljt 
V h/tJUeigtDMO NOSTtt, 4>5*<DMOSffi£<D 

co 1 re) memnmm 

[0 1 17] C*]24li. ^8^fi6)Ki5MlZ^^^^ UiTJl/ 

tiv 'hM:lZxBtt:4x% U K^V^SMi; 1 mi 

2^ - co- 75 o) n v >p- iv* - > «tt>B'ttnr isy* 
Bmm-c-t. 1 b»'flko)m=Bi,k£ti hwii=sii«-«x-* 

Uh7V*;75M2 1i M2 2, » fl)-*fl)3VhP- 
Jl^f- h-^ttJJS«r^JaiUCL2 a, 

p-ji/^- N-raiBMsrsKimcL-a b> <f->«ti? 
to 1 1 8] 02 4izfci>rtt. *-jub 

JM W£-r.itS<K * C k IZ Z\ 4»*<D * * 0 h 7 V 
VX**\t$A>t-mm\ZMO s«jfid).ri.v h P-Jb>7 

CO 119] [*]2 5iz. SSeHSBJKSMlZfl^h^Vi?^ 

*;i/»jdi«iao>+*ai : ir; T»'6*hA js&bm 

1, &itm 1 2, :hy7lg»R i 3i»S<C^ hffi» 

- Httw l ^ tj-r ±mttt*m izmn <* -tu r? - k tji&kd 

[0 120] -7^ h5>^5(D^^^Jt/*ei 



;pflJ(Di>Jtd -i» hlft.S B L i, S B L i + 1 ± |~ Zl V> 

t^S* tfl)^-h»gKi6a±|- t q.VhP-Jl/>f- 
h c <3 tmi£ * n r i>*. □ v h □ -:ib h ca fc >f 

CO 121] C<O^^U-&Jl/<D^J56Ttts fcfcjtli, *f 
-ihlSWK 1: okif-rtii 5fctt5^R££ffili 

JSSK 1 0£±Jf d^JE&ftOXr** "7£|Z, <KDM5 

b^>f-hffi«Kl 6 a Jty»<T*«d-tt*. »-6-i=n 

c tijz J: V, h (DilJUiljlz ^ ^- ttlg^ii t 6 
b-ftSterfitiS. ZJVhP-.ll/>f-h CGtttS«?«BR 
VBtt'U Z(J^*IRSS*l4l7f^ LIT, tt-f .K 

rb*-jir«i2H"U ^nizcty. zjvkp-ju^->c 

Co 1 22] CcDJtdlz UXJKjdi**ifch-5 

«sa'*toftr-i*. wie Lfcffc cose j$ tens traa-iz^- 

2?«.«S&ft«(?3* M^TytiRftK. MiWz%.7-n 

"j h& #9 - K75fellZB5}g tfc 2* U t ^Pairtta t 
£ ^ r t> ^tz «k ^ ^ U h 7V V <D» 1 b£1Sp5^S|R 

1 , S 2IE1S«S R 2 iza £ii *£frr □ v 
h .P-.Jlr+ 5 VS3^50) □ V> P -Jl/^f- h CG <D'«S 

iZctysiiaii-^ ^^bli, bls, 

^J(D il V h P - Jk4f - h CGfl)*Rlfia)IEiE; tX 
lisv&tmtz. il+ilz<ty, ^olE^EepfiDCDiv 

£1>feX-U9 h P'VIt ?^*jl/JK^^tD*A25flJlz 

<f^>«ffi 1 mz£y«»jioit;**K ^o)-sPA5?n^h 

x K Q.y Cd) p^^te^as Ufc 

Ar^il/*'-^ C^v:h-xUi7 hriv) li. 

fi C*:ft-fc**-*) ^Ji^ Lfc 65^56 ifJlftx^^*"- 

& ^ t 'J7 h5^ 7 izji A C(D>g^; j<^U 
^7>^5 U9-b«fl«S-tf. 5i*«Sg0Vthe ■=- 

2. 5V~^2. 3V0>&:3M^LT. 55 <DV 
th P (s- p. 5V) |ZS!fbT5>* 

CO 1 2 3] -7^. «»]&-A«f7t^<%L«fllQ)aVh 

P-Jt>f- h celt o vtfcli- 5 v»|jSa>fiL«Jt* 
epfcDT^ CCDZJ V hP-Jl/^f- hCQTOpl^l^ 



[oi 24] zv>m$&frttT\t. %7mmmmtm 

U mftftKmilJUTXiiB. Ttafi'ZY 1 U-fViiJlZ- 
1. 5 V, V-^ilJIZO V, ^ L7T*f- MS- 4. 5 V 

^emT%mmft\z&7 &m$&kiB\®T-$> ttte 

SI-BL1, B L2i -O ft)9- F%M=M Lfc2j*^E 

£PI«|z, If 9hM^ttiittl-34'U- t- svfcov 
Cd.«* V ? i*T * * * Jt £fc h 7 L T 33 < 

Ttf=b*5* tgi<Dtjs*aiLftf*t.i. mctiz ua> 
is*itiLr2 0o)^$iBStr^fcfiD. tee. i ^c- 

CO 126] M1E UfcfttO)^M^fcIsI«^l6 

CO 127] 3S9SejgJggg 
5S9SgffiJB3!!fct 2tf ^ h/1rJl/* tt#«l 

co 128] n-s&ii, 9B.oxiwai:i=adjc«u-«it 

MP8kCL1, CL2, •••|Z|j«S#*lfcWK> S«iS(Di] 

v h p - iir h 7 v ^ fc tt -d r ft y , t c^ra * a* 

tz* * U h =? yv * 5 * ti Z I* 
CO 129] H27 CA) |Z, Kgsiimn-ziai'^jc^ 

&#st;**u ?*4/ir*OT£i-i::B;i*&*u 9-k»w 

uvh p- JKr- hCGia. v-^fiJt K U-fv«Jf£ 
fe1ftlz3fi8?.ftfc2^a)>f- hfMM-3-.v* Tfcfr*> 
tf- h^S 1 5 8 fc>f-:K»»K 10 afc<J)«Jg/*3- 
Vfc, tf- Mlffi.l 5 bH-hMRT O btoKf 
>«^Vtfl)HH=. <if-h$fi&IBi 7£5>Lt:£*>£2 

C0 13O] CO)X^U-tJKDa-<?* *JBJ5Ss£fl)-«i= 
fclvTli, fcfciil^ y-.hJfiSIRl.Oei 1 O b >f 



- 5 a, 1 5 b t #z>wm&%±m\mrt ufc 

f3K eW-hHtSa, i s b a>-/i£- y~yv 

m\Z % ^-HfilfflRiOe, lOb^-IJUJlDir 

ctiiziu* sje-^ KSftSBL. i ait, fi>jt~?ht* 

SBU +1 m\Z*Gim\Z&M LZ. 2^0)>f- 
15a, 1 5 b.fc>f- h-$g»K 1 Oa, 1Ob0)^ 

s-vtfrarf**** ftm-icom 1 7 t: z\y 

15a, 15bfc^-^«RlO-8, 1Ob0)W 

^ - vrain. y- -h-fwtix 1 7 fc □ y h o - jiy- > c 

CO I 31] C<DJtdlZjgrf**lfcX^U-feJirTli. » 

7«tt«si- 1 Piaiiiaisimsii ^<o^s^tSiar ^ 
do)3 y m-tot^yyxso) L$im^f±\t. 

tzkZK- O. 5V—0. 7 VlzaSJtl** tfcv 
tf KISiB L i , B L i + ^ 

0)^- htSJSKl O a, 1 ObSJYtrtf- h^15 

a, 1 sb^ses^ti, ^titw^^yv^. 

CO 132] 12 7 CB) II. SS9Se»63BaglZ«^X* 
U -frJKDSB 2 <D».5SffJ*sST» t fclU 2 7 C A) V 
tt^- h*ffi1 5a, 1.5 b.tf-2-3|Zd»4*i.TUfe 

65, c to* u -t Ami-r-'ttjc -e U- h 5 v ^5 co y- 
i s 6i, «--4W*m^&^*i=«d.»-tiTt« 

C£D>7-- h^S 1 8liU2 6|Z*5l7^9-H»Wll, 

fe«fill : U O Nb5^70)^- hJfiSH o^PbIIz^ 
^(DqvhP-Jt^h cg±!z3£SI>tl^* 
Lfl)fc«D, o NQ:»-f7W^ ME'liRi Pit. q vh 
P-JKf-> CG tV-^- -F'UW!ViM (tv httB 

±l=^h?4ittife-LTU4. ■ h»»fei od>^ 

■s- *^JB^fS«ir»lttLfc^65» 1 , S 2IE1S«1§|R 
1v -R2t*& Ztz. 3 Vh D-Jl/^-f CGO)T(J) 
1 TttKJi-a>IMBtfl>-'& t£U . clOMO) 

co 1 33] t^^wiaiDjtt+rt^ 
es^^^ LfcoN o 34: 7co>f- 1 o^2^>iz 

h» B Li, B U * 1 ) fm& Ztltt n t> XJ|yW± 

IZ, □v>B-jir*- h(D^- MM-rid-V (17, 
cg) 9 hMI=H<-«Jdtfe». -tr-hffi^Ki 
O^S -1*M!JM-t'H«**aiZct^tjdlK U >f- F 
1 s.fc: >x«5SK^*i« Z 0>m&m £>7 - >tfi 
»Ki o$9-F *M= 5 - >|Z- JiDXT 



t(DSHi]fl)jitU >7V*J79 £(D L&l*ffiSJGE2«aE 
ttfclzl*. 3 Vh □ -Jl/tf- Kcg ^J&tfir *3 illzzi 
Vh P — Jl/ h : 7>^5(DL^L>fiS^JE ; £a3:T^-1' ^ 
V5i A * *Jl/fl2fiS^5HZ*T LtfxU □ V K P - Jl; 

>f - h cg ^jgfis LMfcizp yiiXii^z, r. x 

[O 134] 1)2 7 (A) tfctt(B) (DX^U-tJl/O) 
SfcJ |Z±T <D 9 - K »W L |Z 6 V 0)^j± AD UT 

hJft^co^jieniiDdi^rs orfcctu* £ftiz«t;y. 
£«'£E-maa>-'V-!-:^«e ts 1 s b (urns) 

Ttl*. - SV«EMlh : L-fe-pH7l«Mim>fiS3RUBE£« 

s= k-try. #ie L^a)att«Bi^«ttint-iiiz.jt y; 

*Jft'?ft ***U7h^:/i3£X£ft5. caism. 

Co 1 35] z<J) t ^qyh P-JMfcc:M*IW2E:<nfl.« 
EftiBPlJD * ft TL> £ Zl £ p&^MfenM- (I>J t: v 

htttSBL i , SB Li + 1> .d^f*tf*«'JB€»*' l J 

Co 1 36] £0)«£&*7j;&rli. ffta)Slfifi^^.t[5i 

«<j)sam, r#ft*5^-^s sl ^ © ®&x»i& 

CO 1 37] -WMfiMt. -SrSffi^SEifcAttlZ. ^~ 
VlfLktiLl^W&k U SfcttttepftDvWT^fi. Ttt 
ft* H W viiJlz-i. 5v. v-7flli:ov, ir.v-h 
P - Jl/ h 5 V <D>f - h C U V h P - )l *7 - h c 
G) Jz - 8 v . tLT^tUh7V^5fl)^> (9 

-FttwD iz- 4, s'vfcftttfrfcivfc-rajrtT* 

CO 1 38] fcfc. Ctiiflfctii UZfcl^rfc. »7Sgffl 

JBSS £ M«. mo s£! 0)h7 V S?^ 3 «§S I77=C lz<fc 



CO 1 39] «!0)||ffi^aii|SiaiZfT:3« 
fc. *ff)£'0)>2tf? h/iTil/S1fi<DMON O STtt. ■*> 

* ^\xmm ? uy-?4)\> tti&it iz j: y , ^ 

CO 14 0] JU^. SS10, »1 l^fifi^ggJZ, 

CO 1 4 11 SSI 
^1 OSeffi^f^tt. jC«'U:h-5 
t LT>f- > IHCR4>J=a ^ ftWAK 1 O tf J X - 

CQ14 2] B-2-8UL CO)S i t^yfgft^X^ IJ 
2 Oft). «H MSR-2 1. ^(D±CD^?5S»*^t L 

S L % e^ KISkBL, MS L, SB L r>~ FttWL 

C0 14 3] Si 7-yfSS2 2tt. ^(J)tl--<^ (CSfi) 
fii. IMtCtti On mJUT. Willi 4. O n mifiJgr 

3& y, ®t?<»s \ -rsn&m±&mitms>3-c&®$} 

iWW-<> fcfflffiiS iZjfc l; r 2 . 6 n m 6^ 5 . O 
n rritT-V&mfoT&EmtRTBZ. ZZT'lt. 4. O 

co 1 4 4] -ca)j£dttMjda>x%PJ>-7V.^-xda)M 
iSrli. WKK-e:'i-«>-JdK«, WAIiLP-cv 

D2£T^ $fi»Ks i o)±lz > iSiojs i 2 

ZZMtiiti. Ztz. S i ^yl£a:22^S^iAC;Jt5 
IZ. KtR2 3%, fiiJxIl? nmlJf-LP- CV D|ZJ: 

yj^fiKT^* CLa) LP- cvorii. M&tSPdPbGs. 

t-N.2 O CDsl^ft'^, SfJSiSJgfiiflU li 7 O OlC fc T 

CtDt^s i ^-y?ga2 2liKft^2 3lzSfif)5A^ 
ft. »ftR.2 3*fl3JEp¥*Ifb*ft§» ¥«ftd^+d« 
fir'fc|z*F*lfb7P-e^ -CWA-tt cm p*> ^ 

C O 1 4 5 ] c 0)Jt O IZj^sfi * ft.fc S 1 * > fgfi 2 2 



\t> ^misfa izatstfb * ntz * v u 7* h ^ v 7 fc u r« 

i e vfijgfc C0^:^ ?Cf)fl<?O) s i-3vl8A 

221*. »i&0)$£A*? tt& S i 

isa2 2«iz4^< ur, ctiizii 

CP 1 4 6] 55 1 

fc LT«»IH*l=«ft5iatiSt»l=d«IIUfc*lfta)t»tffl- 

ag<iB 7 p - * 4 yy? - K «m* tz^m^^mmE 

1SSS (JUT, »IH*SiJFG^i:L>d) :liMT*. 
CO 1 473 I2 9it £<J)IMIBaai-FGB** U 

ttlO^SU F G £PF ffXtt X ^ U V \t . X=E U h 5 V ^J* 
StfSO I StJSIZjgfitl^tl, f-CO<f- hfg«R3 0tf % 

*s&R3i. ^<x>±<j>mmmfi^&k ltcd^jh 

[0 148] so iS*SfcLTli, M'«rf4-V«^U3 
VStJ5iZiS&£IZW'tf LHtJ5^E<t UilUSBtflZ 

■&KfUK%JMf'Lfe-SH MOX (Separation bv lm>l 
anted Oxygen) £tJ5tf>. -i<DV'J H VStfiftffiUKfb 
Refill LfftO)^ffifc3fiy6^tifc3R^^*Sifcfl5ffi 

fc«fc s> U u vJi 3 s fc a>& write *u »>U3Vfa-5 
r*]|z. IJv-^ss l (v^^MttfflJas.) , fie 
7httSBL (H L4V7MM«D> Jtfftl-J&fcTlv 

[O 149] WIM7P-T-fV^-K3.elt il 

»tOFGSgo)^p-^< vtf-Sf- K* 4 ?0)ftdASMA 

IS5. Onmlig^ ESfltftfjAli 8 n m 2 TCD& JHfc 

^'js:i F v hlzjdDiLfcfetDTS 2is;&j|zfcl:t*,T; 

(J)F G^llfcfc/\£ < fedi fcWBiSIZjfc 

UT2. 5nm^4, O h rn2 rCDfiSEIrtrifiEigJR 

CCTI*. Sfe59Elv2. ■S-nmO)RJSt ; Lfc. 
CO 15 0] Cd>JCdttflM4>j<%-U:h7V^{ia>'H 
£t=tt. SO lgffi±IIfr;>A tg«R3 iSrfRLfc 
ft, WSJ* l p- cvd&-?\ mhZ, J6&R3 1 0)±lZ 
tfU ^ U ZJ VR (S»R^: 5nm) ^Kt^). uO) 
LP- CVDTU, Mfi'7fiiDCS fcp V^E ~ y<J)iS 



>r-h32 immmmtmr fc-LTWtt?*. f-cofSL 

»lffl^SUS?7 O - y -f V^/f- h 3 2 5 
IZ, S$fbR33^ fejA I* 9n mft £.LP- CV D|Z<£ 

fcN2 OOil^tf;^ SUS5Sjeft5«x« 7 O OttT 

ftR3 3|zS^^Jtn, KftR3 3^Efli^*lft**l 

C*Jit-HCM.p*) efrSJsJav 9- K5ftw 

l ^JS^R^rfR L, >f- h«@RS - L r vt5 
- V - V miS «2 T , ^^JS^S'J F-GB ^ U 

CO 151] ^(DctolZSO I StS^fflLV 7P-t< 

CO 1 52] &j&m 

co 1 5 3] ±§e itzmntM^xit. r««FN hv^ 

CO 1 54] k<l=AqttttUOI 'NO!Ri!tt£. f&0> 
CO 1 5 5] *5g^|Zfc;l?^"^aSftlZffig}lfb^tltz^ 

tf»fbR.fcffi<b»*ffi«ifi.|lJgJdi**lfc4F 1- UT ^7-; 

€5 C -tf- h tefSR fti N O (N i tr ide-Oxid 
e) Rlk&M-NOSBT'ft ~d T fe^pg^ftiifiMr # ^* 
CO 1 5 6] *MW\t. X5V:»fTP^Bfl>W»tSj< 

CO 1 57] 

i:£/f-0)^75i£lzJt^tf. S^iA^B^IZ. tzHZitrt 

it nas-J:<. L^feSiliz^ffiftjzaggftfb^fc^ 

*-*Jb «S 1*aM=f7 o CD C H E )iA 

a)ctdlz^v^ju-<D5g^ft5Ssr>f- h^s<r 

CO 1 5 8] -75. 2-tf9h/«ibEtt®««tt* ^® 



jU%fi3-Jdi : u i>z- m.$ & frtt O tz &)s LVft 05 AN D 

s?, ffigBttBtt ir oftiN o- rss ^ ^ u ■& .u -r iz 
to 1 593 JU±J:y. wwzjt^t, i^uv^ 



CBEEQfSmtt&ra 

CB 1] » 1 ^Sfi^allc^^^ffi^tt^^UKStD^^ 
U*JbTl^«jdi.*iSTBliW8lTft 
CB23 5S 1 »-«ffi|ZA-&N-d:RBjC%U-t^k7' U-f 

a>¥mmz-$> i. 

m 3 3 & 1 JF2ryUzf£5 N 6 R B J< ^ U til/ 7^ 

salivas 5* 

xb-s] an-wMBizaijc-^u h7v*;75<D*$ 

iAM(D^i^:7->lBft'«:afjrBBB7iift 
IB 6] 35 1 X»BBICA-«-j< ^ U > 7^3? a* <D1S* 
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